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(54) MOEJILE TERMINAL 

(57)Abstract: 

PURPOSE: To improve the communication quality of a mobile terminal while 
movingwhich communicates with plural base stationsand operates the communication 
by an encoded voice signalaccompanied with the movement in a communication. 
CONSTITUTION: When a reception level value R1 becomes less than a normal value 
H1 while a mobile terminal 10 operates the communication through a base station 
21the communication channel is maintainedand a base station 22 whose reception 
level value R2 is the maximum is selected. Thenthe communication channel through 
the base station 22 is constituted with double- connection with a trunk circuit 33 in 
constituting a communication path by an exchange control station 30. When either of 
the two level values R1 and R2 exceeds the other normal value H2 (H2>H1)a means 
which release one of the double communication paths releases the communication 
channel whose level value is smaller as the end of the communication. Thereforethe 
mobile terminal simultaneously operates the communication through the 
communication channels with the two different base stationsso that even when an 
abnormal level drop or instantaneous interruption is generated at one base stationthe 
communication can be saved by the other base station. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a moving terminal which communicates with two or more base transceiver 
stationsand communicates with a digital code-ized audio signal movingA moving 
terminal having a transmission and reception means which chooses one 



communications channel of an electric wave with other greatest receiving levels 
R2and is transmitted and received simultaneously with a communications channel 
under communication when one communication channel is set up and the receiving 
level R1 of an electric wave under communication becomes smaller than the 
predetermined threshold H1. 

[Claim 2]The moving terminal according to claim 1 ending communication of a 
communications channel of an electric wave in which said transmission and reception 
means has a receiving level of the smaller one when either of the two receiving levels 
R1 and R2 becomes larger than another predetermined threshold H2 (>H1). 
[Claim 3]The moving terminal according to claim 1 having a decryption machine which 
decrypts a coded voice signal of two reception channelsrespectivelyand an adding 
machine which inputscompounds and outputs two analog voice signals which output 
from this decryption machine when said transmission and reception means 
communicates simultaneously by two communications channels. 

[Claim 4]A comparator which compares a receiving level of received data received in 
two same synchronizations of each coded voice signal of a reception channeland 
outputs only a signal of the larger one when said transmission and reception means 
communicates simultaneously by two communications channelsThe moving terminal 
according to claim 1 by which it is having-decryption machine which outputs analog 
voice signal which inputted and decrypted coded voice signal which this comparator 
outputs characterized. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the moving terminal which 
communicates with two or more base transceiver stationsand communicates with a 
digital ccde-ized audio signalmoving. 
[0002] 

[Description of the Prior Art]Conventionallyit is switched to the new message channel 
of a nearby base transceiver station in response to a new message channel number 
and changeover command during communication from this base transceiver 
stationthis kind of moving terminal moving with one base transceiver stationand 
continues a telephone call. 

[0003]This is explained with reference to drawing 8 . Drawing 8 is a block lineblock 
diagram showing a conventional example. 

[0004]The moving terminal 80 to illustrate can communicate by the base transceiver 

stations 81-83 and a radio wave. In the base transceiver stations 81- 

83acconr modation connection of the message channel is made at the switch 91 of the 



exchange control station 90and a control signal is delivered and received with a signal 
wire. 

[0005]The exchange control station 90 controls the switch 91 and connects one 
message channel of the base transceiver stations 81~83 to one of the interexchange 
channels 92. 

[0006]Nextthe function of each functional block is explained with the change 
procedure of a channel during a telephone call. 

[0007]Firstby base transceiver station 81 coursethe moving terminal 80 forms a 
speech path in the interexchange channel 92 via the switch 91 and is under telephone 
call. 

[0008]When the moving terminal 80 moves and it separates from the base transceiver 
station 81 since the receiving level from the moving terminal 80 becomes below 
default valuethe base transceiver station 81 notifies this to the exchange control 
station 90. 

[0009]The exchange control station 90 notifies a message channel number to the 
adjacent radio base stations (for example) 82 and 83 of the base transceiver station 

81 and directs receiving level measurement. Thereforethe base transceiver stations 82 
and 83 report the measurement result of a receiving level to the exchange control 
station 90. 

[0010]An exchange control station chooses the base transceiver station (for example) 

82 of the highest receiving level according to this reportand directs a new message 
channel number. Thereforethe base transceiver station 82 drives the walkie-talkie of 
a new message channel. 

[001 1]since the exchange control station 90 takes out the changeover command to a 
moving terminal to the base transceiver station 81 — the base transceiver station 81 
— the moving terminal 80 — under a telephone call — a channel course — a new 
message channel number and change instructions are notified. Thereforethe moving 
terminal 80 is switched to the ordered message channel. 

[0012]The base transceiver station 82 gets to know the completion of a change 
because the receiving level of the ************** message channel became newly 
beyond default valueand it notifies this to the exchange control station 90. 
[0013]Receiving this noticethe exchange control station 90 drives the switch 90and 
switches the connection of a message channel with the interexchange channel 92 to 
the base transceiver station 82 from the base transceiver station 81. 
[0014]The switching control of this base transceiver station is called the hand-off. 
[0015] 

[Problem(s) to be Solved by the Invention]In the above-mentioned conventional 
moving terminal depending the change of the message channel by movement on 
control of an exchange control stationSince the about tens of milliseconds hits by a 
hand-off until an exchange control station carries out the completion of a change of 
the switch arise after a moving terminal switches a message channelTelephone 



speech quality was reduced and there was a problem that the increase of the number 
of times of the hand-off produced when moving near the boundary of the 
communication region of a base transceiver station turned into increase of a 
processing burden of an exchange control station. 

[0016]Phasing produced when moving and crossing the inside of shadowing which an 
electric wave is interrupted by the influence of an obstacle and producedand the 
spatial standing wave produced in composition of two or more reflected wavesSince a 
receiving level changesvery small movement of a moving terminal cannot be 
corresponded by the above conventional methodseither. 

[0017]The purpose of this invention is to provide the moving terminal which solves 
the above-mentioned problem by choosing the communications channel of a high level 
of an exceptionnotifying to an exchange control stationwhen the receiving level in a 
communications channel becomes below default value in a moving terminaland talking 
over the telephone by a double communications channel. 
[0018] 

[Means for Solving the Problem]Basic constitution of a moving terminal by this 
invention is related with a moving terminal which communicates with two or more 
base transceiver stationsand communicates with a digital code-ized audio 
signalmoving. When one communication channel is set up and the receiving level R1 of 
an electric wave under communication becomes smaller than the predetermined 
threshold H 1 it has a transmission and reception means which chooses one 
communications channel of an electric wave with other greatest receiving levels 
R2and is transmitted and received simultaneously with a communications channel 
under communication. 

[0019]The 1st embodiment composition of said basic constitution ends 
communication of a communications channel of an electric wave with a receiving level 
of the smaller onewhen either of the two receiving levels R1 and R2 becomes larger 
than another predetermined threshold H2 (>H1) in a transmission and reception 
means. 

[0020]The 2nd embodiment composition of said basic constitution is provided with the 
following. 

A decryption machine which decrypts a coded voice signal of two reception 
channelsrespectively when said transmission and reception means communicates 
simultaneously by two communications channels. 

An adding machine which inputscompounds and outputs two analog voice signals 
outputted from this decryption machine. 

[0021 ]The 3rd embodiment composition is provided with the following. 
A comparator which compares a receiving level of received data received in two same 
synchronizations of each coded voice signal of a reception channeland outputs only a 
signal of the larger one when said transmission and reception means communicates 



simultaneously by two communications channels. 

A decryption machine which outputs an analog voice signal which inputted and 
decrypted a coded voice signal which this comparator outputs. 

[0022] 

[Functior]Since the communications channel of another side doubled even if the 
communications channel with a base transceiver station became a low or hits in ** by 
an above-mentioned meansa border areaetc. can talk over the telephoneit does not 
have the hits and delay by message channel changeand degradation of the 
communication quality by shadowing and phasing can be avoided. 
[0023] 

[Example]NextDrawings are explained about this invention. Drawing 1 is a flow chart 
showing one working example of this inventionand a trunking diagram showing an 
example according [ drawing 2 ] to this invention. Drawing 2 is combined and referred 
to to drawing l and the main procedures by this invention are explained. 
[0024]first — in drawing 2 — the moving terminal 10 — the base transceiver stations 
21-23 — it moves in the field which each takes charge ofand the communications 
channel by a radio wave is formed and it communicates. Accommodation connection 
of the base transceiver stations 21-23 is made at the switch 31 of the exchange 
control station 30. 

[0025]The exchange control station 30 controls the interconnection of the circuit 
which accommodates composition / branching suitcase 32 and the interexchange 
channel 33 in the switch 31 and drives and accommodates the switch 31 in addition to 
the base transceiver station 21 - 23. 

[0026]Herethe moving terminal 10 forms the interexchange channel 33 and a channel 
via the switch 31 from the base transceiver station 21 and carries out them under 
communication. 

[0027]As. shown in drawing 1t he moving terminal 10 detects the receiving level value 
R1 of the electric wave of the communications channel received from the base 
transceiver station 21 (101)and compares it with the default value H1 which is one 
threshold. 

[0028]When the receiving level value R1 is less than default value H1 (102)the moving 
terminal 10 which measured the receiving level of the electric wave which the other 
station 22 and 23i.e.base transceiver stationssends (103)The one dispatch base 
transceiver station (for example) 22 of the electric wave which has the maximum level 
value R2 in these measurement values is chosenand a new communication channel is 
set upit notifies to the exchange control station 30and communication is started (104). 
[0029]In Procedure 104the exchange control station 30 connection between the base 
transceiver station 21 and the interexchange channel 33 via the switch 31 The base 
transceiver stations 21 and 22 and the interexchange channel 33 are changed into 
connection of composition / branching suitcase 32and composition / branching 



suitcase 32 connects doubly with each interexchange channel 33 of the base 
transceiver stations 21 and 22. Thereforethe moving terminal 10 will be in the 
duplication transmitting and receiving state by the double communications channel 
through both the offices of the base transceiver stations 21 and 22. 
[0030]Since another side is not usually influenced even ifas for thisone radio wave 
has a low or hits extremely by shadowing and wagingdeterioration of communication 
quality is avoidable. Thereforethis state is connected until one side of a radio wave 
carries out stable reception. 

[0031]When the moving terminal 10 detects the receiving level value R1 of two 
electric waves which form a communications channeland R2 in this state (105) and 
the level value R1 and the default value H2 from which either of R2 serves as a larger 
threshold than the default value H1 are exceededlt leaves a communications channel 
with the level value (for example) R2 of the larger oneand is considered as processing 
of the end (107) of communication of a communications channel with the level value 
R1 of the smaller one. 

[0032]Thussince a moving terminal directs the switching control of a communications 
channelthe end of communication in Procedure 107 is good for a moving terminal to 
notify the completion of a change to an exchange control station or composition / 
branching suitcase via a base transceiver station via the communications channel 
which has sufficient receiving level valuefor example and which is left behind. 
[0033] Drawing 3 is a connected state figure showing an example of connected state 
change of the switch 31 which the exchange control station 30 controls by the 
procedure of drawing 1 . The component of drawing 3 was the same as that of drawing 
2and gave the same number numerals. 

[0034]When it detects that the receiving level value R1 became less than default 
value H1 in Procedure 102 of drawing 1 in the example shown in drawing 3 As shown in 
drawing 3 (Dafter making duplication connection of the channel and the interexchange 
channel 33 from the base transceiver station 21 via the switch 31 at composition / 
branching suitcase 32the direct connection way of the switch 31 shown in drawing 2 
is cutanc it changes into the state of drawing 3 (2). 

[0035]Nextthe exchange control station 30 which received specification of a new 
communications channel from the moving terminal 10 via the base transceiver station 
21 under communication in Procedure 104 of drawing 1 The channel from the base 
transceiver station 22 with a new communications channel is connected to 
composition / branching suitcase 32 via the switch 31 and it connects doubly with the 
channel from the base transceiver station 22 to the interexchange channel 33 in 
composition / branching suitcase 32and changes into the state of drawing 3 (3). 
[0036]Composition / branching suitcase 32 compounds a signal from the base 
transceiver stations 21 and 22and outputs it to the interexchange channel 33the 
signal from the interexchange channel 33 is branched and a double speech path is 
formed between the moving terminals 10 by [ of the base transceiver stations 21 and 



22 / which passrespectively ] outputting. 

[0037]Nextwhen the receiving level value R2 exceeds the default value H2 in 
Procedure 106 of drawing 1 After the exchange control station 30 cuts the speech 
path of the base transceiver station 21 and composition / branching suitcase 32 with 
the switci 31 in response to this notice and changes it into the state of drawing 3 
(4)it controls the switch 31 After linking the circuit from the base transceiver station 
22 with the interexchange channel 33 directly first and changing into the state of 
drawing 3 (5)speech path formation with both this circuit linked directly and 
composition / branching suitcase 32 will be canceledand it will be in the all seems well 
of drawing 3 (6). 

[0038]Next drawing 4 is a functional block diagram showing one working example of 
this invention. 

[0039] As for the moving terminal to illustratethe antenna 1 1the hybrid 12the 
synthesizer 13and the control section 14 are shared by transmission and reception. 
[0040] Fir stthe signal received with the antenna 11 is inputted into the receiving mixer 
41 via the hybrid 12. The receiving mixer 41 multiplies by an input signal with the 
carrier signal from the synthesizer 13and changes and outputs it to an intermediate 
frequency (IF) signal. 

[0041]The level detector 42 inputs the output IF signal of the receiving mixer 
41 changes it into a signal leveland is outputted to the comparator 43. The comparator 
43 measures this input with the default value which the threshold memory 44 
memorizes beforehand. 

[0042]After the demodulator 45 inputs the IF signal of the output of the receiving 
mixer 41 and gets overit is outputted to the timing primary detecting element 46 and 
the distributor 47. The timing primary detecting element 46 inputs the timing 
information at the time of comparison to the comparator 43and makes a result output 
to the control section 14 from the comparator 43 by control from the control section 
14. 

[0043]By control from the control section 14when the number of these base 
transceiver stations is oneit passes through the distributor 47 buffer 48and in the 
case of twoa base transceiver station and the input signal under communication are 
distributedrespectivelyand it inputs them into the buffers 48 and 49. the two buffers 
48 and 49 — each output is inputted into decryption and the outputting part 50is 
decryptedand is outputted with one analog voice signal. 

[0044]On the other handafter inputting an analog voice signal into the buffer 
61 compression encoding of it is carried out with the coding equipment 62and it is 
inputted into the transmission control part 63. The transmission control part 63 
receives control of the control section 14constructs a transmission frameand inputs a 
sending signal into the modulator 64 to predetermined timing. It becomes irregular 
with the modulator 64and after this input signal is changed into the broadcast wave 
(RF) signal of the transmitting mixer 65it is transmitted from the antenna 1 1 via the 



hybrid 12. 

[0045]Nexttwo examples of decryption and the outputting part of drawing 4 are 
explained with reference to drawing 5 and 6. Drawing 5 and each of 6 are the block 
diagrams showing an example of decryption and an outputting part. 
[0046]Th3 decryption and the outputting part 50 shown in drawing 5 input an input 
signal from the two buffers 48 and 49respectivelyand arranges and constitutes the 
two decryption machines 51 and 52 decrypted and outputted to an analog voice 
signaland the adding machine 53 which inputsadds and outputs the output of these 
decryption machines 51 and 52. 

[0047]The decryption outputting part 70 shown in drawing 6 inputs the input signal 
from the two buffers 48 and 49receives the comparison result of the comparator 
43and arranges and constitutes the selector 71 which chooses and outputs the one 
larger one of a leveland the decryption machine 72 which inputs this output and is 
outputted with an analog voice signal. 

[0048]Although this example explained the example for which the moving terminal 
operates a receiving level as compared with a thresholdthe method using the level 
ratio of a desired wave with the signal wave length who should receiveand the 
unnecessary interference wave which blocks this desired waveor the level ratio of a 
desired wave and a noise may be used instead of being a receiving level. 
[0049]Although the method which connected the circuit with two base transceiver 
stations to one interexchange channel was illustrated and was illustrated and 
explained in composition / branching suitcasewithin an exchange control stationby the 
comparison result of a signal levelonly one side is chosen and other methods can 
apply application of a connection method and a multiple address functionetc. 
[0050]If it catchesone moving terminal will make possible two base transceiver 
stations and simultaneous transmissive communication by using the communication 
frame called what is called Time Division Multiplexing / a ping-pong method showing 
an example in drawing 7 between non-railroad sections. 

[0051 ]Th s method is proposed for the next-generation cordless telephones systems 
of Europe nowand is a thing. That isit has a going-up frame from a moving terminal to 
a base transceiver stationand the composition from a base transceiver station to a 
moving terminal that got downcarried out time multiplexing of the frameand time 
multiplexing of the communications channel of the channels CH1-CH5 was carried 
outrespectivelyon one frequency. 

[0052]In each base transceiver stationto the control section of one communications 
channel for going downfew shoes also always broadcast the recognition signal of a 
local station. While the moving terminal can measure the receiving level of other base 
transceiver stations which receive this and are easily included in this frameit can 
perform transmission and reception of a signal with two or more base transceiver 
stations. Each of the communications channels CH1-CH5 comprises a control section 
and an information bureau which puts informationincluding an audio signal etc. 



[0053] 

[Effect of the Invention]As explained aboveaccording to this inventiondetect the 
receiving level value R1 of the electric wave of the communications channel which a 
moving terminal is receivingand In the case of not more than default value H1. Since 
two base transceiver stations and communications channels which are different by 
choosing the one level value R2 among the electric waves of the communications 
channel of other base transceiver stationsand doubling this selected communications 
channel as a channel are formedThe hits by a hand-off become that there is 
nothingand also even if it also produces the abnormal drop and hits of a level by 
shadowing and phasing in one sideanother side is living in many casesand it is 
effective in preventing degradation of communication quality. 

[0054]Since especially indoor communication quality is thought as importantsuch its a 
means is effective. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a flow chart showing one working example of the main operation 
procedure of this invention. 

[Drawing 2]It is a trunking diagram showing one working example by this invention. 
[Drawing 3]It is a continuation constitutional diagram showing an example of the 
switch by the procedure of drawing 1 . 

[Drawing 4]It is a functional block diagram showing one working example of this 
invention. 

[Drawing 5]It is a block diagram showing the 1st working example of the details of a 
portion of drawing 4 . 

[Drawing 6]It is a block diagram showing the 2nd working example of the details of a 
portion of drawing 4 . 

[Drawing 7]lt is a format figure showing an example of a communication frame. 
[Drawing 8]It is a trunking diagram showing a conventional example. 
[Description of Notations] 
10 Moving terminal 
21-23 Base station 

30 Exchange control station 

31 Switch 

32 Composition / branching suitcase 

33 Interexchange channel 
43 Comparator 

48 and 49 Buffer 

50 and 70 Decryption outputting part 



5152and 72 Decryption machine 
53 Adding machine 
71 Selector 
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